Abstract: We examine the relationship between the number of bank relationships and firms' performance, evaluating possible differential effects related to firms' size. Our sample of firms from Italy includes many small firms, 99 percent of which are not listed and for which bank debt is a major source of financing. In the sample, 4 percent of the firms have a single bank relationship, and 66 percent of them have five or fewer relationships. We find that return on equity and return on assets decrease as the number of bank relationships increases, with a stronger relationship for small firms than for large firms. We also find that interest expense over assets increases as the number of relationships increases. Particularly for small firms, our results are consistent with analyses indicating that fewer bank relationships reduce information asymmetries and agency problems, which outweigh negative effects connected to holdup problems. JEL classification: D21, G21, G32
INTRODUCTION
The contemporary literature on relationship banking has developed along two main branches corresponding to the lender's and the borrower's side of the issue. In his review of this topic, Boot (2000) characterises relationship banking and evaluates its associated costs and benefits from the lender's point of view. Ongena and Smith (2000) review the other side of the coin, focusing their analytical review mainly on the effects of bank relationship on customers. This paper shares this latter point of view and focuses on the effect of bank relationships on firms' performance.
Recent theoretical models imply that firms with multiple bank relationships are less profitable than firms with fewer relationships. On the other side, empirical results on the effect of bank relationships on firms' performance are mixed. Using Norwegian data, Degryse and Ongena (2001) find a negative relationship between the number of bank relationships and firms' performance; using Japanese data, Weinstein and Yafeh (1998) find the opposite result, a positive relationship between the number of bank relationships and firm profitability.
In their review of the evidence on bank relationships, Ongena and Smith (2000) summarize various estimates of the average number of bank relationships per firm across countries and data sets. The main features they highlight are 1. multiple bank relationships are a common feature in nearly all the data sets; 2. small firms tend to have fewer bank relationship than large firms; and 3. country effects exist, e.g. firms in the United Kingdom, Norway and Sweden have fewer relationships than firms in Italy, Spain, Belgium and Portugal.
In this paper, we try to resolve the following set of questions: How do bank relationships affect firm performance? Is a single bank relationship associated with better performance than relationships with multiple banks? Does the duration of relationships affect performance? Does size affect such relationships and familiarity with their banks? 2 We empirically test these hypotheses using a rich data set, the Capitalia Survey which provides information on banking relationships for a sample of about 4500 Italian manufacturing firms 1 . We think that this analysis can contribute to the debate because of some characteristics of the Italian economy. First, the predominance of smaller firms makes it possible to test the effect of the number of banks on small firms' performance. Second, over 95 percent of the firms report multiple lending relationship, similar to many other continental EU countries but in contrast with the Norwegian data studied by Degryse and Ongena (2001) in which only 30 percent of the firms have more than one bank. Third, most of the firms are not listed on a stock exchange.
We construct five different proxies for firms' performance and find that performance generally declines with the number of relationships, a relationship that is clear for small firms but is not as strong for medium and large firms.
The remainder of the paper is organised as follows. Section 2 reviews the theoretical and empirical literature. Section 3 describes the data, the empirical specification and presents the estimates. Section 4 concludes.
BACKGROUND LITERATURE

A. Theory
Part of the literature on the value of a close relationship between a firm and a bank is premised on observations by Fama (1985) and James (1987) that bank loans to firms are based on information that is not widely available compared to other forms of financing. The relationship between a firm and a bank can help to overcome information asymmetries and agency problems that create liquidity constraints and can reduce firms' investment (Fazzari et al., 1988; Bernanke and Gertler, 1995) .
These theories suggest that screening and monitoring by banks can overcome information and incentive problems and reduce liquidity constraints for borrowers (Leland and Pyle, 1977;  1 The Survey has been previously known as Mediocredito Centrale Survey 3 Diamond, 1984; Bhattacharya and Thakor, 1993) . A bank relationship -a continuing contact between the financial institution and the firm for the provision of financial services beyond simple, anonymous transactions -is associated with the collection of information that can be used to make decisions about the evolution of the contract terms (Berger and Udell, 1998) . On the other hand, banks could disseminate, intentionally or incidentally, confidential information to firms' competitors and borrowing firms may need to consider negative effects of dissemination of confidential information 2 .
Given these preliminary considerations, the main issue that arises is the potential benefit of this relationship for the borrower and the bank. This benefit has to be evaluated taking into account the influence of external factors such has the competitiveness of the environment, the degree of technological diffusion, and the level of financial market development.
Theoretical analyses suggest that a close relationship between banks and firms which reduces information asymmetries and improves firms' access to credit can lead to an overall improvement in their performance. Stiglitz and Weiss (1983) show that the threat of future credit rationing can reduce moral hazard. Diamond (1991) shows that reputation building through bank borrowing can provide certification, which can allow a firm to eventually raise funds on public markets. This benefit of a successful bank relationship raises the cost of default on a bank loan and lowers the equilibrium probability of default. A bank relationship also can reduce agency problems because the risk of a reduction in the amount of bank loans is an incentive for managers to pursue less risky projects (Rajan, 1992) 3 . On the same line, von Thadden (1995) shows that the efficiency of investment is improved by a debt contract with periodic monitoring. Moreover, borrowing from 4 banks allows firms to keep information confidential, not requiring the widespread disclosure typical of others sources of financing 4 .
This line of argument suggests that a closer bank relationship will be associated with better firm performance and that a small firm's optimal strategy is to establish a long term relationship and to borrow from one or perhaps a limited number of banks. The empirical observation of multiple, time-varying relationships, however, led economists to consider other factors.
If a bank and a firm have a long-term relationship, the bank can acquire a great deal of unique information about a firm and the bank may be able to exploit this, a problem which is called a holdup problem in game theory. Various theoretical contributions emphasise the information-capture problems and the presence of fixed costs associated with the search for a new bank. On the one side, Sharpe (1990) suggests that long lasting bank and firm relationships arise because high quality firms are "informationally captured", meaning that the firms are unable to convey information about their quality to other banks. On the other side, Blackwell and Santomero (1982) highlight the inertia linked to search costs borne by a firm looking for a new source of funds. In a repeated game with moral hazard and adverse selection, Petersen and Rajan (1995) show that the reduction of the interest rate due to information acquired about the borrower is limited in more concentrated credit markets, and motivate this result arguing that these markets are characterised by more severe holdup problems. Von Thadden (1998) shows that a single bank with better information about a firm can impose hold-up costs that can adversely affect the borrowers' value. These additional costs can be lessened or eliminated by multiple banking relationships.
The duration of relationships between firms and banks also plays a role. Greenbaum et al. (1989) present a model that includes search costs for firms looking for new banks and show that the borrowing rate is a non-decreasing function of the duration of the credit relationship and that the probability that a firm will terminate a relationship is positively associated with its duration.
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Longhofer and Santos (2000) demonstrate how during a recession firms that have ongoing relationships with a bank are better able to obtain additional financing, allowing them to weather the recession with minimal loss.
These effects of relationship between banks and firms are likely to be more important for relatively small firms, because these firm have a higher cost --often prohibitively higher --of obtaining investment funds from financial markets and rely heavily on banks as primary credit sources. Small firms tend to borrow from banks and to concentrate their borrowing with a few banks with which they have a long-term relationship. These relationships are an important feature of small business lending. As noted by Berger and Udell (1998) , perhaps the most important characteristic defining small business finance is informational opacity: small firms usually do not enter into contracts that are publicly visible, do not have audited financial statements and consequently can have difficulty building reputations to signal high quality. Since there may be little public information available on small firms, relationship lending enables banks to collect private information on the credit-worthiness of these firms (Strahan and Weston, 1998) . These factors suggest that relationship lending may be particularly beneficial for small firms, including lower cost or greater availability of credit, protection against credit crunches, and the provision of implicit interest rate or credit risk insurance.
On the other side, for a small firm with a single relationship, an interruption of the credit line from the bank can be interpreted as a bad signal about the firm even if the withdrawal of the credit is not linked to financial distress of the small business but others are uncertain about the reason for the credit withdrawal. As a result, small firms may have multiple banking relationships, which have higher transactions costs but also greater benefits than a single relationship (Berger and Udell, 1998 (Best and Zhang 1993; Shockley and Thakor 1998.) Analysis of bank lending behaviour focused on banks' liabilities suggest that, thanks to their access to core deposits, banks can protect themselves from exogenous shocks and consequently insulate long-term borrowers from exogenous credit shocks (Berlin and Mester, 1999) .
There are exceptions. For example, Kang and Stulz's (2000) results for a sample of Japanese firms indicate better performance for firms not financed by banks compared to firms with high shares of bank debt.
Empirical evidence on the effects of single versus multiple banking relationships on firms' performances is mixed. Angelini, Di Salvo and Ferri (1998) find evidence that liquidity constraints are relatively less frequent among firms borrowing from a limited number of banks, with a resulting positive impact on firms' performance. Petersen and Rajan (1994) find that multiple bank relationships are associated with higher interest payments and more credit constraints. Using a data set on Norwegian publicly listed firms, Degryse and Ongena (2001) find a negative two way correspondence between the number of relationships and sales profitability and also find that firms deciding to switch from single to multiple relationships are on average smaller and younger than firms choosing not to switch. Fok, Chang and Lee (2004) apply the Degryse and Ongena methodology for a sample of Taiwanese firms and find a negative link between firms' performance and the number of bank relationships, consistent with Degryse and Ongena's results. Harhoff and Korting (1998) and Cole (1998) report increasing limits to credit access for firms borrowing from more than one bank. In sharp contrast with these findings, Houston and James
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(1996) find a negative correlation between firm's reliance on single banks and growth potential and evidence that firms with one banking relationship also face more credit constraints than those with multiple relationships.
Detragiache, Garella and Guiso (2000) suggest that multiple banking relationships can diversify liquidity risk. By empirically testing a model of the optimal number of bank relationships, they find that multiple bank relationships decreases the probability of an interruption of funding due to a lender's internal problems.
Turning to the empirical literature that investigates the impact of bank relationship on small firms' performance, data for the United States, Japan and almost all European Union (EU) countries indicate that small firms tend to borrow from fewer banks than large firms (Ongena and Smith, 2000) . This is in line with theoretical models which suggest that relationship lending can have a number of benefits for small firms including lower cost or greater availability of credit due to efficient gathering of information, protection against credit crunches and provision of implicit interest rate or credit risk insurance (Berger and Udell, 1998 ).
Berger, Klapper and Udell (2001) empirically show how Argentinean firms tend to borrow from more than one bank when their primary bank is financially distressed and that smaller firms prefer exclusive lending relationships.
Based on U.S. data, Petersen and Rajan (1995) find that small and young firms tend to be less credit constrained and to receive better lending rates when they borrow from one bank. This result is stronger in more concentrated credit markets, suggesting that small borrowers may be worse off with competition among banks. Cole's (1998) evidence indicates that the existence of a single bank relationship increases the probability of extension of credit for small businesses in the U.S. Ongena and Smith (2001) in their study of publicly traded Norwegian firms find that the probability of ending a bank relationship increases over time, suggesting a corresponding decrease in the value of the relationship. Surprisingly, the shortest relationships are those of young, small and highly leveraged borrowers that usually are considered to be highly dependent on bank financing.
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These effects altogether lead to a conclusion that firms do not seem to become locked into bank relationships, which could be interpreted as raising some doubt about the value of bank relationships.
Some more general results suggest that long term relationships improve the conditions for credit access by reducing both funding costs (Berger and Udell, 1995; Elsas and Krahnen, 1998) and collateral requirements (Berger and Udell, 1995; Harhoff and Korting, 1998; Degryse and Van Cayseele, 2000) . Berlin and Mester (1997) show how loan rate smoothing in response to interest rate shocks is part of an optimal long term contract between a bank and a firm.
EMPIRICAL ANALYSIS
A. Sample
The data in this paper are from the Capitalia Survey, which is one of the most important qualitative and quantitative information sources on Italian firms. This survey contains yearly data and has been repeated every three years since 1989 for a sample of about 4500 firms.
In this study, we focus on the most recent wave of these annual surveys conducted in 1998, 1999 and 2000 of a sample of 4680 Italian manufacturer firms with more than nine employees. This wave contains information on bank relationships that were not included in the previous ones. After checking for inconsistencies, we obtain an unbalanced sample including 3566 firms for 1998, 3601
firms for 1999 and 3597 firms for 2000, with a total of 10764 firm-year observations 5 .
In order to investigate the relationship between the number of bank relationships and firm performance focusing on the differential effects linked to firm size, we divide the full sample into size classes based on the number of employees. Small firms (10 to 50 employees) are 76.5 percent 9 of the total sample; medium firms (51 to 250 employees) are 17.2 percent of the total; and large firms (greater than 250 employees) are 6.3 percent of the total.
Information on the number and duration of bank relationships is based on the firms' answers to questions on the number of banks with which they had commercial relationships at the end of 2000 and the number of years for which a bank has been their main lender. During the period considered, 4 percent of the firms have a single bank relationship, 63 percent have two to five bank relationships, and the remaining 33 percent have six or more bank relationships. Looking at the same variables taking into account size classes, we find a higher percentage of single bank relationships for small firms (4.7 percent) and lower percentages for medium firms (1.0 percent) and large firms (1.3 percent). Descriptive statistics on these variables are reported in Table 1 . Small firms have on average fewer bank relationships and, not surprisingly, are younger than medium and large firms. All three age classes of firms report quite long average durations of main relationships --17 years for small firms and almost 19 for medium and large firms. Nine out of ten firms have relationships that last more than five years.
As proxies for firms' performance, we use five different ratios: return on assets (ROA), return on equity (ROE), Interest Expense over Assets, Non-interest Expense over Assets, and Sales over Assets 6 . Table 2 reports summary statistics on these performance measures broken down by firm size. Table 2 suggests that small firms have relatively better performance than the average as measured by all performance variables considered except ROA. Table 3 presents summary statistics on the performance measures broken down by size and number of bank relationships. Table 3 shows lower values of all performance indicators as the number of bank relationships increase both for the total sample and for small firms. This relation fades when considering medium and large firms. For medium firms, we find lower interest expense over assets always is associated with a single relationship, while evidence on other variables is mixed. The same happens for large firms.
B. Estimated Relationships
Because we have a relatively large number of observations, we initially estimate an unrestricted relationship between the number of banks and the performance variables. We then focus on a simple relationship that captures the features of the unrestricted relationship. 
In equation (1) we model the number of banks using dummy variables, bank h , equal to 1 if the firm has respectively 1, 2, 3, …., 20 bank relationships and 0 otherwise. The intercept reflects the constant term for firms with 21 to 50 relationships; ln_dur is the logarithm of the duration of the main relationship, ln_dur2 is the square of ln_dur, ln_size is the logarithm of the size of the firm in terms of net sales, ln_age is the logarithm of the age of the firm, ln_age2 is the square of ln_age, ind i is a set of dummy variables for the industries and year i is a set of dummy variables for the years 7 . The left-hand-side variable DepVar is in turn ROA, ROE, interest expense over assets, noninterest expense over assets and sales relative to assets. Duration is included because a bank relationship can be more specifically defined along two dimensions: time and scope (Ongena and Smith, 2000) . Duration is an observable measure of the strength of a bank relationship. The longer the relationship between a firm and a bank, the more valuable this relationship is and the lower is the firm's incentive to initiate an additional relationship (Farinha and Santos, 2002) . Age is included because it is likely to affect loan rates, with older firms receiving more favourable terms (Petersen and Rajan, 1994; Ongena and Smith, 2000) . Moreover, if building relationships takes 11 time, multiple banking relationships can be positively correlated with the number of relationships (Detragiache, Garella and Guiso, 2000) . This regression is estimated on the total sample and on the subsamples of small, medium and large firms 8 . While ordinary least squares would not be appropriate for estimating the effects of arbitrary changes in the number of bank relationships, this estimation strategy is fine for estimating the projection of the performance variables on the number of banks and for inferring the linear relationship between the performance variables and the number of relationships 9 .
We then estimate a restricted equation (2) 
where ln_bank is the logarithm of the number of banks and ln_bank2 is the square of the logarithm of the number of banks. Table 4 reports the results of F-tests to test restricting the general regression with dummies (1) to the regression with a second-order polynomial (2) for each of the performance variables. The pvalues provide mixed evidence, with the number of banks in some instances seeming not to be well summarised by a second-order polynomial function of the number of banks. On the other hand,
given the large number of observations, it is possible that these differences are statistically but not economically significant.
We plot the values of the implied coefficients for the performance variables by number of banks in Figures 1 to 4 for all banks and for the three size classes. The graphs in these figures, each of which includes the coefficients of the dummy variables and the values of implied coefficient of the 8 Results are available from the authors upon request. 9 For example, the variation in the number of relationships in our data seldom if ever is due to liquidity problems at banks. Ordinary least squares would provide a consistent estimator of the effect of such liquidity problems only if the effect of such problems on the number of relationships and performance were the same as the estimated relationship due to other factors. 10 Estimation with the number of banks and with the natural logarithm of number of banks indicated that the natural logarithm fits better.
12 second-order polynomial, make it possible to examine the differences between the two estimated relationships and decide on the economic significance of deviations from the restricted equation.
The polynomial is a reasonably close approximation for about ten or fewer bank relationships. The dummy variables estimate a more erratic relationship between the performance variables and the number of relationships as the number of relationships increases. This is not surprising, given that most of the banks have five or fewer relationships and as few as three firms underlie the estimated coefficients of the dummy variables at higher numbers of relationships. The figures show generally consistent results for the small firms, which are the largest part of the sample of all firms. ROA and ROE generally decline with the number of relationships, interest expense over assets generally increases, non interest expense over assets shows some evidence of decreasing as the number of relationships increases, and sales over assets decrease. Table 5 reports the regressions including the logarithm of the number of banks linearly and squared 11 . F-statistics indicate that the estimated coefficients of the number of banks are statistically significant for all regressions for small and medium firms at any usual significance level. The Fstatistics indicate that, for the largest firms, the number of banks is statistically significant at the five percent significance level for ROA and interest expense over assets and at the 5.2 percent level for ROE. Figures 1 through 4 show that these relationships generally are economically significant as well, with the relationships most marked for small firms and hardly apparent for the large firms.
These figures also show that a larger number of bank relationships is associated with lower ROA, 11 Results of the unrestricted regressions with dummy variables are available upon request.
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ROE, higher interest expense over assets, lower non-interest expense over assets and lower sales over assets. These results support the hypothesis that better performing firms are more likely to have a smaller number of bank relationships than worse performing firms. This indicates that the benefits in terms of reduction of information asymmetries and agency problems of fewer relationships seems to outweigh the negative effects connected to hold-up problems. The clear negative relationship between firms' performance and the number of bank relationships for small firms also suggests how multiple bank relationships are associated with worse performance by small firms. Due to the heavy reliance of this group of firms on bank credit, the lower cost or the greater availability of credit due to efficient gathering of information deriving from a close relationship acquires a great importance.
F-statistics also indicate that the duration of the main relationship is important for these performance variables, as is the age of the firm. Although our results do not draw a clear path of the interaction between duration, age and firms' performance, the values of the F-statistics clearly suggest how these measures add important elements in explaining the relationship between the number of bank relationships and firms' performances, which is the main task of this paper. The duration of the lending relationship and the age of the firm become measures of the information generated over time that represent the possibility for the bank to gain private information about the borrower and the risk for the latter to be locked in that relationship.
CONCLUSIONS
In this paper we empirically study the consequences of firms' financing strategy in terms of the relationship between the number of lenders and a firms' performance, including an analysis of possible differential effects related to firms' sizes. We assess the issue using regression analysis for data on Italian manufacturers. This sample of firms has three distinctive features compared to prior data used: 1. almost 75 percent of the firms are small, with fewer than 50 workers, 2. almost 99 14 percent of the firms are not listed on a stock exchange, and 3. four percent of the firms have a single bank relationship and 66 percent have five or fewer relationships.
We find that firms' performance based on return on assets and equity decreases as the number of bank relationships increases, and this negative association between firms' performance and the number of relationships is strongest for small firms. We also find that interest expense over assets increases with the number of relationships, which may indicate a higher interest rate or simply more borrowing. The estimated negative association between multiple bank relationships and firms' performance is consistent with some previous results (Angelini, Di Salvo and Ferri, 1998; Degryse and Ongena, 2001; Fok, Chang and Lee, 2004; Petersen and Rajan, 1994) .
Our results are consistent with the positive value of fewer bank relationships in reducing information asymmetries and agency problems, with these positive effects outweighing hold-up problems. This is particularly so for small firms. 
